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Abstract of JP 6320473 (A) 
PURPOSE:To provide an articulated manipulator 
which is constituted to facilitate insertion of a cable 
for an end effector into an internal hole even when a 
diameter is reduced and be brought into a sufficient 
practical use. CONSTITUTIONS plurality of curved 
parts 10A and 10B having a plurality of annular 
members 12a, 12b, 12c and 14a, 14b, 14c, 
respectively, concentrically intercoupled and curved 
in a given direction are linearly arranged and the 
adjoining two curved parts are coupled to each other 
in a manner to be curved in directions different from 
each other; Each of the curved parts 10A and 10B 
comprises an elongated sheet (an SAM sheet) 28 
made of a shape memory alloy to selectively curve 
the curved parts, corresponding to each other, in a 
given direction; and a plurality of actuators 
consisting of wiring base sheets 36 and 38 
electrically coupled thereto and ICs 34 and 54 for 
controlling heating. A notch 24 linearly extended 
along the central lines of a plurality of the curved 
parts 10A and 10B is formed in a plurality of the 
annular members 12a-12c, and 14a-14c of a 
plurality of the curved parts 10A and 10B. 




Data supplied from the esp@cenet database — Worldwide 



http://v3xspacenetxor^ 4/23/2009 



JP,06-320473,A [CLAIMS] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Each has two or more ring members which are mutually arranged in same mind, are 
connected mutually, and curve in the predetermined direction. Two or more bends where two 
which is arranged at a line, are connected mutually and adjoin curve in the mutually different 
direction; It is provided corresponding to each of two or more bends, A multi-joint manipulator 
provided with notching which was formed in two or more actuators and; which incurvate a 
corresponding bend selectively in the predetermined direction of a corresponding bend, and two 
or more ring members of two or more bends, and extended to a line in accordance with a center 
line of two or more bends, and;. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a multi-joint manipulator 
[0002] 

[Description of the Prior Art]The manipulator which curves free is known well, for example is 
indicated to JP.60-156430.A. The manipulator indicated in this gazette is applied to the insert 
portion of the endoscope in the living body. The manipulator is provided with two or more bends 
where it is arranged at a line, and is connected mutually, and each curves in the predetermined 
direction, and the flexible tube which covers the peripheral face of two or more bends here. 
Two which adjoins mutual [ in two or more bends ] curve in the direction which is mutually 
different 

Each of two or more bends is constituted by two or more circular members connected mutually 
so that it may be mutually arranged in same mind and may curve in the predetermined direction 
and the actuator for incurvating these in the predetermined direction selectively is attached to ' 
two or more circular members. End effectors, such as various treatment implements, an object 
lens of an observation optical system, and a CCD camera, are arranged without the extending 
end of a manipulator, i.e., the extending end of the insert portion of an endoscope in the living 
body, An operating cable, an image guide fiber cable, an electrical signal cable, etc. for end 
effectors, such as the various treatment implements and object lenses, a CCD camera, etc 
which mentioned above the inside of the inner cavity of two or more circular members of two or 
more bends of a manipulator, from the extending end of a manipulator to a base end. It has 
extended. 

[0003]The sliding tube for making the insert portion of an endoscope in the living body easy to 
introduce into the abdominal cavity is indicated by JP.63-1 97503.U. This sliding tube is provided 
with the path adjusting member made from the shape memory alloy of the shape of two or more 
approximately C type arranged at the predetermined intervals along with a longitudinal direction 
in the peripheral wall of the tube body made of a synthetic resin and a tube body with the 
elasticity which maintains predetermined shape. The slit in alignment with a longitudinal direction 
is formed in the peripheral wall of a tube body, and the slit has extended the notching portion of 
the path adjusting member of the shape of two or more approximately C type. After inserting the 
insert portion of an endoscope in the living body via a slit from the radial direction of a tube body 
all over the inner hole of the tube body of a sliding tube at the time of use of a sliding tube By 
overlapping mutually the edge section which pressed the sliding tube from the diametral direction 
and met the slit of the sliding tube, the diameter of a sliding tube is made to reduce and insertion 
into the abdominal cavity is made easy. The sliding tube whose diameter was reduced is inserted 
into the abdom.nal cavity with an insert portion in the living body. Then, current is supplied and 
heated from a power supply by the lead which was connected with these and has extended the 
inside of the peripheral wall of a tube body, and two or more path adjusting members return the 
diameter of a tube body to the value before diameter reduction by making a diameter expand to 
two or more path adjusting members. Thereby, the insert portion of the endoscope in the inner 
hole of a tube body in the living body is freely movable to a hoop direction and shaft orientations 
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all over the above-mentioned inner hole. 
[0004] 

[Problem(s) to be Solved by the Invention]For example, it is important when making small the 
diameter of an insert portion in the living body in the field of an endoscope increases the 
flexibility of the insert portion in the living body in the abdominal cavity. However, if it is going to 
make smaller the diameter of the manipulator which curves free, For example, the diameter of 
each inner hole of two or more circular members connected with two or more bends of both in 
the manipulator indicated to JP,60-1 56430,A mentioned above also becomes small, The 
extending end of a manipulator, i.e., the extending end of the insert portion of an endoscope in 
the living body, Are alike. The operating cable, image guide fiber cable, and electrical signal for 
end effectors, such as the various treatment implements and object lenses, a CCD camera, etc. 
which mentioned above the inside of the inner cavity of many circular members for end 
effectors, such as various treatment implements and the object lens of an observation optical 
system which are arranged, and a CCD camera. It becomes difficult to pass a cable etc' 
[0005]If the slit in alignment with a longitudinal direction is formed in the peripheral wall of a tube 
body like the sliding tube indicated to JP,63-1 97503.U, even if it reduces the diameter of a tube 
body, can arrange various cables via a slit all over the inner hole of a tube body, but. For 
preparing such a sliding tube for the manipulator for making it curve towards desired selectively, 
an actuator must be separately formed on the peripheral face of the peripheral wall of a tube 
body, The actuator of the different body of such an addition is not suitable to the miniaturization 
of the diameter of a manipulator. 

[0006]Succeeding in this invention under the above-mentioned situation, the purpose of this 
invention is to provide the multi-joint manipulator which can insert in the cable for the end 
effector to the inside of an inner hole easily even if it makes a diameter small, and can fully be 
used practically. 
[0007] 

[Means for Solving the Problem]ln order to attain the purpose mentioned above, each has two or 
more ring members which a multi-joint manipulator according to this invention is arranged in 
same mind at both :, is connected mutually, and curve in the predetermined direction, Two or 
more bends where two which is arranged at a line, are connected mutually and adjoin curve in 
the mutually different direction; It is provided corresponding to each of two or more bends, It is 
formed in two or more actuators and; which incurvate a corresponding bend selectively in the 
predetermined direction of a corresponding bend, and two or more ring members of two or more 
bends, and the feature of having had notching which extended to a line in accordance with a 
center line of two or more bends, and; is carried out. 
[0008] 

[Function]Two or more bends where each had two or more ring members which are mutually 
arranged in same mind, are connected mutually, and curve in the predetermined direction are 
mutually connected so that it may curve in the direction from which two which arranges and 
adjoins a line differ mutually, By forming the actuator which incurvates selectively the bend 
corresponding to each of two or more bends in the predetermined direction of a corresponding 
bend, the multi-joint manipulator which can curve is selectively constituted towards desired. 
[0009]By forming notching which extended in accordance with the center line of two or more 
bends at the line to two or more ring members of the bend of these plurality, In order to make 
the diameter of a multi-joint manipulator thin, even if it makes thin the diameter of two or more 
ring members of two or more bends, the cable for the end effector of a multi-joint manipulator 
can be made to insert in easily all over the inner hole of two or more ring members from the 
radial direction of two or more bends via notching. 
[0010] 

[Example]It explains in detail, referring to the drawing of attachment of various examples of this 
invention below. 

The [1st example] The principal part of the multi-joint manipulator according to the 1st example 
of this invention is shown in (A) of drawing 1. 

[0011]The multi-joint manipulator of the 1st example is applied, for example to the insert portion 
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of the endoscope in the living body, and is provided with two or more bends 10A and 10B where 
it is arranged in same mind at a line, and each curves in the predetermined direction, and — . 
Two or more bends 10A and 10B and — are mutually connected, as curved in adjoining two in 
the direction which is mutually different. Although two or more bends 10A and 10B and the 
peripheral face of — are covered, for example by the tube made of flexible resin, the above- 
mentioned tube is not shown by drawin g 1. 

[0012]The above-mentioned principal parts are the two bends 10A and 10B of the tip part of a 
multi-joint manipulator. The bend 10A at the tip contains the three circular members 12a, 12b, 
and 12c mutually connected in same mind, and contains the three circular members 14a 14b 
and 14c by which the bend 10B contiguous to the bend 1 0A at a tip was also mutually connected 
in same mind. 

[0013]Each of the circular members 12a, 12b, and 12c of the bend 10A at a tip is connected with 
the both the right and left ends of the front end part of the peripheral wall of the circular 
member which adjoined back one pair of jointing pieces 16 which extended to back from the both 
the right and left ends of the rear end part of a peripheral wall by the pin 18, enabling free 
rotation, as shown in (B) of drawing 1 . 

Thereby, the bend 1 0A at a tip can curve freely to a sliding direction. 

[0014]Each of the circular members 14a, 14b, and 14c of the adjoining bend 10B is connected 
with the upper bed of the front end part of the peripheral wall of the circular member which 
adjoined back the one jointing piece 20 which extended from the upper bed of the rear end part 
of a peripheral wall to back by the pin 22, enabling free rotation, as shown in (C) of drawing 1 . 
The bend 10B which adjoins by this can curve freely to a longitudinal direction. 

[0015]So that it may be well shown in (A) of dnwingj, (B), and (C), Two or more bends 10A and 
10B and the long and slender notching 24 of — which extended in accordance with the center 
line are formed in the lower end part of each peripheral wall of two or more bends 10A and 10B 
two or more circular members 12a, 12b, and 12c which — has, 14a, 14b and 14c, and — . 
[0016]The slot 26 which extended in accordance with the above-mentioned center line is formed 
in the upper bed of each peripheral wall of the circular members 12a. 12b, and 12c of the bend 
10A at a tip, and the long and slender board 28 made from a shape memory alloy (henceforth a 
SAM board) is arranged in the slot 26 so that it may be well shown in (A) of drawin g 1 The SAM 
board 28 is held all over the slot 26 with the presser-foot board 30 currently formed by a part of 
above-mentioned peripheral wall, and it can be freely slid on it relatively to a longitudinal 
direction to the circular members 12a, 12b, and 12c all over the slot 26. The end part of the 
SAM board 28 is being fixed to the upper bed section extending of the slot 32 currently formed 
in the peripheral wall of the circular member 14a of the head of the adjoining bend 10B 
[0017]AII over the slot 32 currently formed in the peripheral wall of the circular member 14a of 
the head of the adjoining bend 10B, IC34 for the heating control of the SAM board 28 for the 
bend 1 0A at a tip is being fixed so that it may be well shown in (A) of drawing 1 and (D) End 
part [ of the SAM board 28 ] and IC34 is electrically connected by the flexible wiring board 36 all 
over the slot 32. 

[0018]So that it may be well shown in (A) of drawing 1. and (C), The adjoining bend 10B. And two 
or more bends 10A and 10B and the wiring gutter 38 of — which extended to the line in 
accordance with the center line are formed in the position which shifted from the upper bed to 
clockwise direction for a while in two or more circular members 14a. 14b. and 14c of two or more 
bends after it. and each peripheral wall of — from IC34. The inside of this wiring gutter 38 is 
turned to two or more bends 10A and 10B and the base end of — , and the wiring board 40 from 
IC34 extends, for example, it is being fixed by adhesives. 

[0019]The slot 42 which extended in accordance with the above-mentioned center line in the 
position which shifted from the upper bed to clockwise direction abbreviated 90 degrees by each 
peripheral wall of two or more circular members 14a, 14b, and 14c of the adjoining bend 10B is 
formed, and the long and slender board 44 made from a shape memory alloy (henceforth a SAM 
board) is arranged in the slot 42. The SAM board 44 is held all over the slot 42 with the presser- 
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foot board 46 currently formed by a part of above-mentioned peripheral wall, and it can be freely 
slid on it relatively to a longitudinal direction to the circular members 14a, 14b, and 14c all over 
the slot 42. The end part of the SAM board 44 is being fixed to the right end section extending 
of the slot 50 currently formed in the peripheral wall of the circular member 48a of the head of 
the bend which adjoins further behind the adjoining bend 10B. 

[0020]The flexible wiring board 52 is arranged all over the slot 50 currently formed in the 
peripheral wall of the circular member 48a of the head of the bend contiguous to the above- 
mentioned pan, The wiring board 52 has electrically connected the end part of the SAM board 44 
for the bend 10B which adjoins IC54 which it is electrically placed between the wiring boards 40 
in the wiring gutter 38 currently formed in the peripheral wall of the circular member 48a, and is 
being fixed all over the wiring gutter 38. IC54 is an object for the heating control of the SAM 
board 44. 

[0021]Namely, in this example. The SAM boards 28 and 44 for incurvating these in the 
predetermined direction to each peripheral wall of two or more bends 10A and 10B, each circular 
members 12a, 12b, and 12c of two or more of—, 14a, 14b and 14c, and — and — the virtual 
surface where the above-mentioned curve is performed. While being arranged so that it may 
extend in accordance with two or more bends 10A and 10B and the center line of — in the hoop 
direction position to include. It is being fixed in each SAM board 28 and 44. the bends 10A and 
10B of — in which the rear end part is established for each, the bend 10B of — which adjoined 
the back end. the circular members 14a and 48a of an inner head and the slots 32 and 50 on — 
currently formed in the peripheral wall on — , and — , and again. Heating control is carried out by 
ICs 34 and 54 and — which are being fixed all over the circular members 14a and 48a of these 
heads, and the wiring gutter 38 of — currently formed in the peripheral wall. 
[0022]At the tip of the circular member 1 2a of the head of the bend 1 0A at a tip. end effectors, 
such as various treatment implements and the object lens of an observation optical system 
which are not illustrated, for example, and a CCD camera, are arranged. Two or more bends 10A 
and 10B, Each circular members 12a, 12b, and 12c of two or more of — And 14a, 14b, 14c. All 
over the inner cavity of — , and drawing 1 . 56, such as an operating cable, an image guide fiber 
cable, an electrical signal cable, etc. for end effectors, such as the various treatment implements 
and object lenses, a CCD camera, etc. which were mentioned above as a two-dot chain line 
showed to (A), has extended to the bend which a end face does not illustrate from the bend 10A 
at a tip. 

[0023]As a solid line shows to (A) of drawing 1, the cable 56 of these versatility via the notching 
24 of these lower ends of two or more bends 10A and 10B, each circular members 12a, 12b, and 
12c of two or more of — , 14a, 14b and 14c, and — from a lower part. As the arrow X shows, it 
can insert all over the inner cavity of all the circular members 12a. 12b. and 12c. 14a, 14b and 
14c, and — . 

[0024]Compared with the case of two or more bends 10A and 10B and — where it inserts in 
accordance with a center line, by this the various cables 56 from the opening of the above- 
mentioned inner cavity in the end face side of the bend which a end face does not illustrate, or 
the opening of the above-mentioned inner cavity in the apical surface of the bend 1 0A at a tip. 
Even if it performs byway-ization of two or more bends 10A and 10B. each circular members 
12a. 12b, and 12c of two or more of — , 14a, 14b and 14c, and — , Since the frictional resistance 
of two or more circular members 12a, 12b. and 12c, 14a, 14b and 14c. and — received from inner 
skin ends few. It can insert easily in a short time all over the inner cavity of all the circular 
members 12a, 12b, and 12c. 14a. 14b and 14c, and — , without making the various cables 56 
produce breakage. 

[0025]Linear shape and predetermined curved shape are memorized by the SAM boards 28 and 
44 for incurvating two or more bends 10A and 10B and — in the predetermined direction, and — 
in the 1 st example mentioned above. Until it energizes each SAM boards 28 and 44 and — from 
the wiring board 40 to ICs 34 and 54 and the wiring boards 36 and 52 which have branched via - 
-, As shown in (A) of drawingj,, and (A) of drawin g 2. when held by ICs 34 and 54 and — which 
maintain linear shape, energize to the wiring boards 36 and 52, and correspond at a 
predetermined temperature, as shown in (B) of drawin g 2. a predetermined curve is performed in 
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the predetermined direction. 

[0026 jThe bends 10A and 10B and — corresponding according to this also maintain linear shape, 
or a predetermined curve is performed in the predetermined direction. An end of energization will 
return the bends 10A and 10B and — which each SAM boards 28 and 44 and — return to linear 
shape, and correspond also with the elasticity of the tube made of flexible resin which is not 
illustrated to linear shape. 

[0027]In this example. Two or more bends 10A and 10B and — . Since the SAM boards 28 and 44 
for making it curve in the predetermined direction, the — wiring boards 40. 36, and 52, — and 
ICs 34 and 54. and — are arranged on the peripheral face of two or more bends 10A and 10B 
each circular members 12a, 12b, and 12c of two or more of—, 14a. 14b and 14c and — Two or 
more circular members 12a, 12b. and 12c. And after making 14a. 14b, and 14c connect mutually 
the SAM boards 28 and 44, the — wiring boards 40, 36, and 52, — and ICs 34 and 54, and — 
can be made to hold easily to the position on two or more circular members 12a, 12b, and 12c 
and 14a and 14b, and 14c. 

The [2nd example] Two or more bends 70A and 70B used for the multi-joint manipulator of the 
2nd example and the principal part of — are shown in (A) of drawing 3 . two or more bends 70A 
and 70B and — being alike by [ like wire electric discharge machining or etching processing ] 
carrying out removal processing, being formed in one, and the pipe made from the superelastic 
alloy of nickel-Ti system in this example, Two or more bends 70A and 70B and the notching 72 
of — which extended to the line in accordance with the center line are formed in the lower end 
of a pipe. 

[0028]As a two-dot chain line shows at (A) of drawing 1 all over two or more bends 70A and 70B 
and the inner cavity of — , the notching 72 an operating cable, an image guide fiber cable, an 
electrical signal cable, etc. for end effectors, such as an above-mentioned treatment implement 
and object lens, and a CCD camera, 56. It is used in order to make it insert easily for a short 
time. 

[0029]The top bend 70A is selectively separated mutually into the four cylindrical shape-like 
portions 78a, 78b. 78c, and 78d by the crossing notching 76 which left the pons shaped part 74 
to the upper bed, The bend 70B which adjoined behind the top bend 70A is mutually separated 
into the four cylindrical shape-like portions 84a, 84b, and 84c and — by the crossing notching 82 
which left the right end pons shaped part 80, It is mutually separated into a predetermined 
number of cylindrical shape-like portions by crossing notching which left the pons shaped part to 
the position which shifted from the pons shaped part of the bend which adjoined ahead [ each ] 
also in the bend of the plurality which continues behind the bend 70B which adjoined below 
which is not illustrated to the hoop direction abbreviated 90 degrees. 

[0030]ln each peripheral face of two or more bends 70A and 70B, two or more cylindrical shape- 
like portions 78a, 78b, 78c, and 78d of — and 84a, 84b and 84c, — — . The long and slender 
board made from a shape alloy which extends two or more bendA [ 70 ] and 70B, pons shaped 
part [ of — / corresponding to each in each ] 74 and 80, and — top as shown in (B) of drawing 
3. (It is hereafter called a SMA board) It is arranged like the case where 86 is the 1st above- " 
mentioned example, IC which is not illustrated for the wiring board which is not illustrated for 
heating of SMA board 86 — or heating control is also arranged like the case of the 1 st above- 
mentioned example in each peripheral face of two or more cylindrical shape-like portions 78a 
78b. 78c. and 78d and 84a. 84b and 84c, 

[0031]When not energizing to two or more bends 70A and 70B and SMA board 86— of — to 
which each corresponds, When linear shape is maintained as shown in (B) of drawin g 3 and it 
energizes to SMA board 86 — and SMA board 86 — is held at a predetermined temperature, 
The bends 70A and 70B and — which maintain predetermined curved shape as shown in (C) of 
drawing 3, and correspond by extension also maintain linear shape, or a predetermined curve is 
performed in the predetermined direction by the pons shaped parts 74 and 80. 
[0032]The bends 70A and 70B and — corresponding also with the elasticity of the tube made of 
flexible resin which each SAM board 86 — returned to linear shape after energization was 
completed, and has covered two or more bends 70A and 70B and — and which is not illustrated 
return to linear shape. 
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[0033]In this example, since two or more bends 70A and 70B and — are formed from the pipe 
made from the superelastic alloy of nickel-Ti system. Even if it makes it very small compared 
with the 1 st example that mentioned above the width of the notching 72 for the various cables 
56, It not only can insert the various cables 56 easily [ two or more bends 70A and 70B and — ] 
all over an inner cavity, but it can protect the various cables 56 in an inner cavity from external 
force better by extending the notching 72 greatly. 

[0034]Since it is formed in one from the pipe made from the superelastic alloy of nickel-Ti 
system, the complicated work of connecting two or more circular members 1 2a, 1 2b, and 1 2c, 
14a, 14b and 14c, and — mutually free free [ rotation ] by the pins 18 and 22 and -- is not 
needed. 

The [3rd example] This example is constituted by forming in one two or more bends 70A and 
70B and — which were formed in one from the pipe made from the superelastic alloy of nickel-Ti 
system in the 2nd example from the pipe made from a shape memory alloy. The bends 70A and 
70B and — have memorized the **** curved shape shown in (C) of the **** linear shape shown 
in (A) of drawing 3,, and (B), and drawin g 3, Instead of SMA board 86 — in the 2nd example, the 
thin film heater has extended two or more bendA [ 70 ] and 70B, pons shaped part [ of — / to 
which each corresponds ] 74 and 80, and — top. 

[0035]When not energizing to two or more bends 70A and 70B and the thin film heater of — with 
which each corresponds. When linear shape is maintained as shown in (B) of draw ing 3. and it 
energizes to a thin film heater and a thin film heater is held at a predetermined temperature. The 
bends 70A and 70B and — which maintain predetermined curved shape as shown in (C) of 
drawing 3 , and correspond by extension also maintain linear shape, or a predetermined curve is 
performed in the predetermined direction by the pons shaped parts 74 and 80. 
[0036]An end of the energization to a thin film heater will return two or more bends 70A and 
70B, the bends 70A and 70B corresponding also with the elasticity of the tube made of flexible 
resin which has covered — and which is not illustrated, and — to linear shape. 
[0037]In the case of this example, corresponding to two or more bends 70A and 70B, the bends 
70A and 70B of the plurality besides the work which forms — in one, and — , two or more SAM 
board 86 — is independently prepared from the pipe made from the superelastic alloy of nickel- 
Ti system. The corresponding bends 70A and 70B, the bends 70A and 70B which prepare a thin 
film heater and correspond compared with the case of the 2nd example that must be attached to 
— . and the work attached to — are easier much. It is because a thin film heater can be 
prepared without using a commercial general-purpose article or needing exaggerated processing, 
For example, it is because it is having no formation of the slot for arrangement or immobilization 
a retaining piece, etc., and easily fixable to the bends 70A and 70B and the predetermined place 
on — using adhesives. 

The [4th example] With reference to drawing^, the principal part of a multi-joint manipulator 
according to the 4th example of this invention is explained below. 

[0038]Since the basic structure of this principal part is the same as that of the 1st example that 
referred to drawing 1 and was mentioned above, a common reference mark is described at the 
1st example mentioned above and a common member, and the detailed explanation about it is 
omitted. Two or more circular members 48a, 48b, and 48c of the bend 10C which adjoins further 
behind the adjoining bend 10B are also shown in drawing 4. 

Such structures are the same as the structure of two or more circular members 12a. 12b, and 
12c of the bend 10C at a tip, a common reference mark is described at two or more circular 
members 12a, 12b, and 12c and a common member, and the detailed explanation about it is 
omitted. 

[0039]This example differs from the 1 st example that the structure of the actuator for [ of two 
or more bends 10A, 10B, and 10C and — ] incurvating each in the predetermined direction 
mentioned above. In this example, the shape memory alloy wires (henceforth a SAM wire) 90a, 
90b, and 90c of long square annular shape and — are used instead of the SAM boards 28 and 44 
of the 1st example mentioned above, and — . 

[0040]The SAM wires 90a, 90b, and 90c and — . (A) of drawin g 4. (B). As shown in (C), the bends 
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10B and 10C contiguous to a peripheral face and back of two or more bends 10A, 10B, and IOC, 
each circular members 12a, 12b, and 12c of two or more of — , 14a. 14b and 14c, 48a, 48b and 
48c, and — . — And the top circular members 14a and 48a and the slots 92a and 92b of the long 
square annular shape of — formed on the peripheral face, It is arranged in 92c and — and is held 
in the slots 92a, 92b, and 92c and — with the presser-foot board 94 of two or more circular 
members 12a, 12b, and 12c, 14a, 14b and 14c, 48a, 48b and 48c, and — currently formed by a 
part of peripheral wall. 

[0041]The slots 92a, 92b, and 92c of long square annular shape and the inner adjacent thing of - 
- are arranged at a position which is mutually different in a hoop direction, and are arranged in 
the 3rd example at a position which is mutually different in a hoop direction abbreviated 90 
degrees. 

[0042]The SAM wires 90a, 90b, and 90c and — each, The bends 10B and 10C which adjoin back, 
It is formed on the peripheral face of each circular members 14a, 14b. and 14c of two or more of 
--, 48a, 48b and 48c, and — , is arranged all over two or more bends 10A. 10B, and 10C and the 
wiring gutter 96 of — which extended to the line toward the end face, and with for example, 
adhesives etc. It is electrically selectively connected to the power supply which is not illustrated 
via the cooking temperature control means which the above-mentioned end face does not 
illustrate by the fixed wiring board 98. 

[0043]When [ of the SAM wires 90a 90b, and 90c and — ] each does not energize, When it is 
held at the length which maintains at linear shape each circular members 12a, 12b. and 12c, 14a, 
14b and 14c, 48a. 48b and 48c, and — of two or more of the bends 10A, 10B. and 10C and — 
which correspond to (A) of drawing 4 so that it may be shown, it energizes and it is maintained 
at a predetermined temperature. Each circular members 12a, 12b, and 12c, 14a, 14b and 14c, 
48a, 48b and 48c, and — of two or more of the bends 10A, 10B, and 10C and — which shrink 
and correspond from the state of (A) of drawing 4 are drawn to own one, and it is made to curve 
so that self may be located inside. 

[0044]The bends 10A and 10B and 10C— corresponding according to this also maintain linear 
shape, or a predetermined curve is performed in the predetermined direction. An end of 
energization will also return the bends 10A and 10B and — which each SAM wires 90a, 90b, and 
90c and return to linear shape, and correspond with two or more bends 10A, 1 0B, and 10C 
and the elasticity of the tube made of flexible resin of — which does not carry out the wrap 
graphic display of the peripheral face to linear shape. 

[0045]In this example, since it is used for the curve of the bends 10A, 10B, and 10C of the SAM 
wires 90a, 90b, and 90c and — and — which correspond a shrinkage force, The big power and 
curved quantity which are going to curve can be obtained compared with the case of the 1 st 
above-mentioned example that is using the bending power of the SAM boards 28 and 44 for the 
curve of the corresponding bends 10A and 10B and — . 

The [5th example] This example to the SAM wires 90a, 90b, and 90c in the 4th example. — . the 
wiring board 98 Instead of. **** shown in (A) of drawing_5_-- the fluid supplying source 102 
which supplies a predetermined fluid is used for the pipe 100 made from a shape memory alloy of 
the shape of long and slender approximately U type which lay (henceforth a SMA pipe), and this 
inside. 

[0046]The SMA pipe 100 has memorized linear shape and predetermined curved shape, and the 
above-mentioned fluid and the catalyst metal 104 which generates heat in response to the field 
of the internal surface corresponding to the portion which wants to curve are being fixed. 
[0047]The catalyst metal 104 is iron (Fe) in this example, and the fluids supplied from the fluid 
supplying source 102 are nitrogen (N 2 ) and hydrogen (H 2 ). If nitrogen (N 2 ) and hydrogen (H 2 ) are 
supplied into the SMA pipe 100 from the fluid supplying source 102. iron (Fe) of the catalyst 
metal 104 and the following reactions will be produced, and the portion which wants to curve is 
heated. 
[0048] 
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Fe 
I 

N 2 +3H, -2NH, + 2 2Kc a 1 

If the portion which the SMA pipe 100 wants to curve with this heating becomes beyond a 
predetermined temperature, it will become the predetermined curved shape memorized as the 
above-mentioned portion to make it curving showed (B) of drawing 5. 

[0049]What is necessary is just to stop the above-mentioned exoergic reaction by suspending 
supply of the fluid from the fluid supplying source 102 to the inside of the SMA pipe 100 to 
return the predetermined curved shape of the SMA pipe 100 to linear shape. 
[0050]Two or more bends 10A. 10B, and 10C and each of — which can be set in the 4th 
example using this phenomenon can be selectively incurvated in predetermined shape In the 
case of th.s example, compared with the 4th example, the measure against electric insulation is 
unnecessary. 

[0051]The fluid which uses the catalyst metal 104 as platinum (Pt), and is supplied from the fluid 
supplying source 102 in this example also as hydrogen <H 2 ) and iodine (I 2 ), The catalyst metal 
104 of the portion which wants to curve as mentioned above by supplying these fluids into the 
SMA pipe 100 from the fluid supplying source 102, and by extension, the portion which wants to 
curve can be heated, and can be incurvated. 
[0052]The chemical reaction in this case is as follows 

P t 

J 

H, + I 2 -+2HI+4Kcal 

The catalyst metal 104a and 104b which is different mutual [ two ] in the internal surface of two 
portions in the SMA pipe 100 which want to curve as shown in drawing 6. For example a fluid 
which is different in mutual [ which reacts to the catalyst metal 104a and 104b which fixes iron 
(Fe) and platinum (Pt) which were mentioned above, and differs in mutual / two / from the fluid 
supplying source which is not illustrated, and produces heat ], For example, in the case of the 
catalyst metal 104a and 104b in which iron (Fe) and platinum (Pt) which were mentioned above 
differ from each other in mutual [ two ]. in the combination of nitrogen (N 2 ) and hydrogen (H 2 ). 
Or by supplying the combination of hydrogen (H 2 ) and iodine (I 2 ) into the SMA pipe 100, two 
portions which want to curve can be selectively made into predetermined curved shape 
The [6th example] This example to the SAM wires 90a, 90b, and 90c in the 4th example — the 
wiring board 98 Instead of. The heater 1 14 for heating looped around the pipe 1 10,1 12 made from 
a shape memory alloy of a **** duplex (henceforth a SMA pipe) and the SMA pipe 1 10 of a 
byway which are shown in (A) of drawin g 7 is used. 

[0053]The SMA pipe 1 10 of a byway and the SMA pipe 1 12 of the major diameter are 
remembered to curve in the mutually different direction at temperature which is mutually 
different, and they are maintained at the **** linear shape shown in (A) of drawing 7 until they 
become a predetermined temperature provided in each. 

[0054]The temperature to which the SMA pipe 1 10 of a byway carries out a predetermined curve 
is set up lower than the temperature to which the SMA pipe 1 12 of a major diameter carries out 
a predetermined curve. In this example, if it energizes to the heater 1 14 for heating and the SMA 
pipe 1 10 of a byway reaches a predetermined temperature, the SMA pipe 1 10 of a byway will 
perform a predetermined curve in the predetermined direction, as shown in (B) of drawing 7 . 
Thereby, the SMA pipe 1 12 of a major diameter also curves in the same direction with the SMA 
pipe 1 10 of a byway with the power in which the SMA pipe 1 10 of a byway curves 
[0055]If the energization to the heater 1 14 for heating is continued further and the SMA pipe 
1 12 of a major diameter reaches a predetermined temperature, the SMA pipe 1 12 of a major 
diameter will perform a predetermined curve in the predetermined direction, as shown in (C) of 
dnawingj. Although the direction in which the SMA pipe 1 12 of a major diameter curves differs 
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from the direction in which the SMA pipe 1 10 of a byway curves. Since the power in which a 
cross-section area is larger than the SMA pipe 1 10 of a byway, and the SMA pipe 1 12 of a major 
diameter curves is larger than the power in which the SMA pipe 1 10 of a byway curves, the SMA 
pipe 1 12 of a major diameter. The SMA pipe 1 10 of a byway also curves in the same direction as 
the SMA pipe 1 12 of a major diameter with the curve of the SMA pipe 1 12 of a major diameter. 
[0056]It stops generating the power in which the SMA pipe 1 12 of a major diameter will curve in 
the predetermined direction if the energization to the heater 1 14 for heating is stopped and the 
temperature of the SMA pipe 1 12 of a major diameter falls rather than a predetermined 
temperature. The SMA pipe 1 1 2 of a major diameter comes to curve in the same direction with 
the SMA pipe 1 10 of a byway with the power in which the SMA pipe 1 10 of a byway curves. If 
the temperature of the SMA pipe 110 of a byway falls rather than a predetermined temperature, 
it will stop generating the power in which the SMA pipe 1 10 of a byway curves in the 
predetermined direction, and the SMA pipe 1 10 of a byway will return to the **** linear shape 
shown in (A) of drawin g 7 with the SMA pipe 1 1 2 of the major diameter. 

[0057]Even if it uses the member formed from the material which can only memorize accepting 
and curving in the one direction in this example, it is shown by by combining the member of the 
material in which the temperature which starts a curve differs that it can be made to curve in 
the mutually different direction selectively. 

The [7th example] This example to the SAM wires 90a, 90b, and 90c in the 4th example, — , the 
wiring board 98 Instead of. The pipe made from a shape memory alloy of the **** byway shown 
in (A) of dj^wing_8. (It is hereafter called a SMA pipe) The pipe made from a shape memory alloy 
of a major diameter with which the SMA pipe 120 of 120 and a byway was inserted, and the end 
was blockaded. (It is hereafter called a SMA pipe) The warm water feeding means which is 
connected with the other end by which the SMA pipe 120 of 122 and these byways and the SMA 
pipe 122 of the major diameter are not illustrated and which is not illustrated is used 
[0058]The SMA pipe 120 of a byway and the SMA pipe 122 of the major diameter are 
remembered to curve in the mutually different direction at temperature which is mutually 
different, and they are maintained at the **** linear shape shown in (A) of drawing 8 until they 
become a predetermined temperature provided in each. 

[0059]The temperature to which the SMA pipe 120 of a byway carries out a predetermined curve 
is set up lower than the temperature to which the SMA pipe 122 of a major diameter carries out 
a predetermined curve. Warm water is supplied in this example by the warm water feeding means 
which is not illustrated from these other ends that are not illustrated between the SMA pipe 1 20 
of a byway, and the SMA pipe 122 of a major diameter, This warm water is returned to the warm 
water feeding means which is not illustrated from the other end from one end of the SMA pipe 
120 of the byway shown in (A) of drawing 8 . If the temperature to which the SMA pipe 120 of a 
byway carries out a predetermined curve with the above-mentioned warm water is reached, the 
SMA pipe 120 of a byway will perform a predetermined curve in the predetermined direction. 
Thereby, the SMA pipe 1 22 of a major diameter also curves in the same direction with the SMA 
pipe 120 of a byway with the power in which the SMA pipe 120 of a byway curves. 
[0060]lf the temperature of the above-mentioned warm water is raised further and the SMA pipe 
122 of a major diameter reaches a predetermined temperature, the SMA pipe 122 of a major 
diameter will perform a predetermined curve in the predetermined direction. Although the 
direction in which the SMA pipe 122 of a major diameter curves differs from the direction in 
which the SMA pipe 120 of a byway curves, Since the power in which a cross-section area is 
larger than the SMA pipe 120 of a byway, and the SMA pipe 122 of a major diameter curves is 
larger than the power in which the SMA pipe 120 of a byway curves, the SMA pipe 122 of a 
major diameter. The SMA pipe 1 20 of a byway also curves in the same direction as the SMA pipe 
1 22 of a major diameter with the curve of the SMA pipe 1 22 of a major diameter. 
[0061]It stops generating the power in which the SMA pipe 122 of a major diameter will curve in 
the predetermined direction if supply of the warm water from the warm water feeding means 
which is not illustrated is suspended and the temperature of the SMA pipe 122 of a major 
diameter falls rather than a predetermined temperature, The SMA pipe 1 22 of a major diameter 
comes to curve in the same direction with the SMA pipe 120 of a byway with the power in which 
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the SMA pipe 1 20 of a byway curves. If the temperature of the SMA pipe 1 20 of a byway falls 
rather than a predetermined temperature, it will stop generating the power in which the SMA 
pipe 120 of a byway curves in the predetermined direction, and the SMA pipe 120 of a byway will 
return to the **** linear shape shown in (A) of drawing 8 with the SMA pipe 122 of the major 
diameter. 

[0062]Even if it uses the member formed from the material which can only memorize accepting 
and curving in the one direction in this example as well as the case of the 6th above-mentioned 
example. It is shown by by combining the member of the material in which the temperature which 
starts a curve differs that it can be made to curve in the direction which is mutually different 
selectively. 

The [8th example] By fixing the thermal insulation 124 to the portion of a request of each inner 
and outer peripheral surfaces of the double SMA pipe 120,122 of the 7th example, this example 
is constituted so that each of the double SMA pipe 120.122 may control the portion which 
curves at each predetermined temperature. 

[0063]The portion by which the thermal insulation 124 is being fixed to inner skin in the SMA 
pipe 122 of a major diameter has not reached a predetermined curve temperature, also after the 
portion by which the thermal insulation 124 is being fixed to the peripheral face reaches a 
predetermined curve temperature by flowing fluid in a building envelope. The thermal insulation 
124 of a peripheral face prevents the escape of the heat to the exterior effectively, is stabilized 
effectively and maintains a predetermined curve temperature. 

[0064]The thermal insulation 124 of the peripheral face of the SMA pipe 120 of a byway, When 
the temperature of flowing fluid rises the crevice between the SMA pipe 122 of a major diameter, 
and the SMA pipe 1 20 of a byway even to the temperature to which the SMA pipe 1 22 of a 
major diameter curves. It is to keep the SMA pipe 120 of the byway where the temperature 
which curves rather than the SMA pipe 122 of a major diameter is low from receiving the fall of a 
certain adverse effect, for example, endurance, with the above-mentioned temperature of a fluid. 

[0065] 

[Effect of the InventionjAs explained in full detail above, in multi-joint MANIPUYURETA of this 
invention, even if it makes a diameter small, the cable for the end effector to the inside of an 
inner hole can be inserted in easily, and it can fully be used practically. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 
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[Drawing 31 
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[Drawin g 7] 



http://www4jpd|jnpit.gojp/cgi-bin/tran_web_cgi.eije?atw_u=http%3A%2F%2Fwww4.i... 2009/03/09 



JP.06-320473.A [DRAWINGS] 



3/3 ^— v 




t|))l)H>xri-"' 



Ho - 



4,- (3 > 



1,2 /"7V 



[Drawing 8] 
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if 4 2 $X~nmftMtt 1 4 a, 14 b, 1 4 cC^LT 
50 Sf^CW^CMSST^^o SAM«4 4CO- 
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5 

tSBUVglx-tiftmSb 1 0 BOf4^-(; £ f>UR9gi--Siaj 
ffi6&c05fcScoR8R#iffl>tt4 8 aOSiCIMJilT'.^ 
if 5 0O£Jgi§ffigBU@7E$:}l.Tu.&o 

[0 0 2 0] iSES'bUHISi-iSiaaEo^MoRSItt 
8&#4 8 a O^SUJFM^ilT'.-^ilf 5 0 * C (4 n]"&tt 
*>E«**«5 2*TCItSilTV»T, E#.£1£5 2 (iRSB 
4fcffi#4 8 a WSK(rffM§iiTi->-SBe#Sll(| 3 8 4>coE 

ttTo* I C 5 4 tBS-tiisSftSE 1 0 BA^OS AM 
«4 40-»It«:WSf|i:«aLTi>i 0 IC5 4J4 It 
S AM«4 4 c0fln&flJllpfflT-£>.5> o 
[002 lj HP*>, I^jtflTtt, fS&cOiSffiSCl 0 
A. 1 0B, •••0£*0lI&0PHItKffittl 2 a, 12 
b, 12c5cfl4a, 14b, 1 4 c Sc/-^^^ 
«a«:C*tij>*Bf5gO*|ftHZfl5ftg4ir-&.^os AMS2 

s, 4 4, ■■•tf±.izmfomit>ixh\izi§m$:istsm?jfa 

tefiT-tt&OjJtffifflS 1 0 A, 10B, -CO^-L^Ui&o 

t2 8, 4 4, "•0&J&tta**4ra*Rlt<bftTV»&« ft 
SCI OA, 1 0B, -OftJt{CBS«L7t«fta5 1 0B, 2C 
-O^O^5Rc0R5R^#i 4 a, 4 8 a, -CO^SI- 
M?iltv>4i|3 2, 5 0, "■ + (-BSc?*if*J 0, 
Sfc, Cilt>5fesgWRSI*tSC#l 4 a, 4 8 a, -COS? 
KU3K*$itTv>4E**3 8«t»j:Hs6?nrv>-6 I C 

3 4, 5 4, -Ci ♦)*0»SlJffll$tl-2>o 
[0 0 2 2] 5fe»Oj«ffl6E 1 0 AOfcBlORHtttttt i 

*««S*irv»T. tISiOSfflSPl 0 A, 10B, -co 
*^Otfi&ORSRttffl5# 1 2 a. 12 b, 12c&0'l 

4 a, 14 b, 1 4 c &!>*— <7mW£ffi$>{zm\ <T> 

(a) 1:2 < ±m l 

> X^CCD*^ 7^^x> Ki7x? ^co^co^ 

ft Y - f)v *? i * - if y k 7 t -f /x-y - -^^ft 
^■y_y;u^ 5 6 3Jt5feJSw»ft» 1 0 AjJ'f»*Jf 

[0 0 2 3] -Unba^coy-rn. 5 6 lim 1 CO (A) 
i:*afftlll<«ft(OJMi»lOA, 10B, -co* 
* Ofl^coRSS^gp^ 12a, 12b. 1 2 c £ O' 1 4 
a, 14 b, 1 4 c RV'—CDTJjfrh C *l <b cOT2gco#J 40 

2 4 «r^LT^enXT-^i-5n<^TORSRtt3T,# 
12 a. 12 b, 12cWl4a, 14 b, 14c5 

[0 0 2 4 ] cncj: i)f*?)y-r* 5 6 li, Sigo 
!3^L«:t»«««oagJ||B{-ijCt*±ErtttSiHOH!P 

itzit%m<r>ftto% 1 0 A<o^®i;ijit-&±ieF ( 5«r>^ 

iBco|5ap7>»£>tS&coi$ ffiSE 1 0 A, iob. -cotf^ 
i^i&'-^Ai-^tS^-cit-i^i. ttftofliftfflj 1 oa. 
1 0 B, •••O^Ofl&ORJ&IKSEtfl 2 a, 12b. 
12c£c/14a, 14 b, 1 4 c SO'-CO'J-iifb^ff 50 
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6 

0 /; t L T *> . tt&coRJf .ftgCtt 12a, 12b, 12 
c£cM4a. 14 b, 1 4 c RV— (DftmWfrb'gli 
Z>®W.t&tn.tf'PZ: < -ttfO-C, tt^coy-7'^ 5 6 USE 

U w t &■ < S»uan*|B|-C£T«>RS|MKa; 

#12 a. 12 b. 12c&t>'l4a. 14 b. 14c 

[0 0 2 5] ±JELt*i<oittftW-e(i. fl&cojgffigp 

1 OA, 10B, -S-^fO^rfijI-jf ft^-ti-^^cos A 
M*S2S, 4 4. -Cit^Btttfiff^COifftff^i^fe 

/£> «Snr*J»). SSAMS2 8, 4 4, -UEtt&tiU 
0rt'<bIC3 4, 5 4, -rfrLTS'lS^nti^Et 
SK3 6, 5 2 i:il^?ii^> J T-ii. m 1 co (A) RZZ 
H2co (A) (:7F-tip<, EMS&3 
6, 5 2 uaig^illtCDi-^ I C 3 4 , 5 4, -(:£») 
Bf5EC0iSg(:f$#£*i& ~ £ IC J; , 0 2 co (B) I'tf 
■f*fl<. Bf5ECO^r(6j(;3f^coif ffi^ffTo 
[0 0 2 6] CftlIffi!oT*t£-t-*»flffl5 1 0 A, 10 

iz<7>mmwrt>nz, a mw&fcTi-z t&s amis 2 
20 s, 4 4, -tim.mz.m-mt). ttzmmL^^mt 

WSilSco^zt-rco^ttCiori^iL.i-^iffflgp 1 0 

a, iob, -inB.mmizmm-t2>o 

[0 0 2 7] Z<n^mWX'li. 1tft<7)3fta5l OA, 1 
0B, —imfcWjftlzm ft?-ti:^ac0SAMlS2 8, 
4 4, -E*££}g4 0, 3 6, 5 2, — S.ITIC3 4, 
54, — 75 f II8^coif 1 0 A, 10B, -co*-*-COtt 
®:coR^ttSC# 1 2 a , 12 b, 12 cS.cn 4 a, 1 
4 b, 14 c RV c -<r>9mm±iz&m.Zti2,ff)-C\ w& 
cOR^gp^- 1 2 a , 12 b, 12cSL>'14a, 14 
30 b. 1 4 c «:ffi5Uil*|f?*fc»US AM«2 8, 4 
4, -E&3I1S4 0, 3 6, 5 2, -5^10 3 4, 5 
4 , -^tt&coRgfl^SCtt 12a, 12b, 12cM 
14 a, 14 b, 1 4 c±Oflf«OfiJ:«i;§ftu^3i 

[&2co^|fc0g] H3C0 (A) »2co^^«co^ 

M»-?-tfiU-^ui!eflisn4i««i:(o«ttaB70A. 

7 0B, — *>±9E8A<^$*i.-cv>« e Cco^SSCTT-ti, 
tS^cOj%fflgp7 0 A, 7 0B. -(IN i -T i ? : co@5? 

Ti3 I) . 7-<OT«(ZtSt5ccO;gffigC 7 0 A, 7 0 B, 

^1 T l r > .5. o 

[0 0 2 8] 7 2iitt^cOigflfigr»7 0 A, 7 0 

B. -COnSG^il^cH 1 CO (A) U 2 jftfliaiT^i-tt 
< SJi£OfilE*^t^b>X^CCD*y 7^cojc> K 
^coaco^f^y-r^^-f A-i/ifl K v r Y 

? [0 0 2 9] *SRO«ia« 7 0 A(±±»U«tt»7 4 S: 
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5* L t-W.mm i) X # 7 6 i: «t ») 4 ocOH&RfSJBttgPfr 7 
Sa, 78b. 78c, 7 S d USE^UffiSj-^St e 
flT±><K 5fcSB<7>;TSffiSP 7 0 A<0f^uR|«L/w«ftffl5 
7 0BU«lOtt«ttf8 0 4:»Lfc«ifWi)fc4 821: 
«fc 0 4o<0B&njS5ffi^SP55-8 4 a. 8 4 b, 8 4 c, - 

u«si:5r«?n-cJ3 0. UTESL^sffiffi? o bo 

*i:Bf»Lfc«ift«n*«« t fiSJ7jf6j(:B& 9 0 
tSIi: SMfcffi * J* L W 0 £ I ;: J: 0 Br5E<7> fto 

[o o 3 o j wb&mmui o a, ?ob, -«ots&«o 

B&R«ffiM£SG# 7 8 a , 7 8 b, 7 Sc. 7 8d&0 ; 'S 
4 a, 8 4 b, 8 4 c, <0^* O^SJSCIi. 

g]3«0 (B) (^^i-ftl < tSft^if fflffli 7 0 A, 7 OB, 

4ttK«7 4. SO, -±£14 
m+-5>ff^c^#^(7)«fti»« (JIT, SMAtti>i) 

^^ftD»i$i|'lflI<7)^<7)(3|^L4'^ I C i>it:Wim<r>% 1 O 
**fcWO*#oSP < ftgO«nHi«n» 7 8a, 78 
b, 7 8 c, 7 8(15^8 4 a, 8 4 b, 8 4 c, 

10 0 3 1 ] fgftcOiSfflBG 7 0 A, 7 0B, -<0**l± 

SMA1S8 6 -Uii^Six&v 03 3 O 

(B) U^-t-ftl SMA«8 6-Ci 

a3o (c) izm-rm<m^m«amki:^*>, ck>t 

i±ittC.-t-5,if ftST> 7 0 A, 7 OB, — i 7tjE»f*tt* 
f£*>, *^</M±ffi^SB7 4, 8 0i:ii)^<o^ifi)i;^ 

[0 0 3 2] atWt4i:&SAMfi8 6-(ijtl8 
Ml-I^ it«ft««lll»7 0A, 7 0B. •••£« 

o r v « 4 l 4- v » *!m&mmm<7> * a. - -rowit n«t 

oT4*tIc--f 4f? ttST) 7 0 A. 7 OB, -(litiSlf^i: 

[0 0 3 3] ZOmmmX'lt, tt8tf>«|BUfc7 OA, 7 
0 B, -^N i — T i 7h<r>m&'&&i&m<r>'H -ffrhTb 
tiZZixZOX-* fl^oy-T*;!, 5 6 O^co© «? ^ ^ 7 2 

t, eiO^^ 7 2 <fflHtlf4C t (. X *)m*<7> 

r-7)lS 6 SrtSft<0jaffft815 7 0 A, 7 OB, -<0|*ltG 

[0 0 3 4 ] itNi-TilOgStt^SOA^T' 
*-b-(W5i;ffM§ii4ot\ tSftonflR^aiW 1 2 
a, 12b, 12c Rlf 14 a, 14b. 1 4 c ££>'••• 
$rf>18, 2 2. -CI l)1B£(:il|»e«ESfiEUjl« 
t^.ti'T«ii- ft* > >b 4- v >„ 

[^3 0^ifef?lJ] COT*5«p«(i, »2<0Hi4CT(;*Ji^T 



(5) #p3-p 6 _ 3 2 0 4 7 3 

N i -T i ^OfiWit^Ro/? Y -?fre>—tetolZJfm 
ZilX^fzfefiwm ffiff> 7 0 A. 7 0B, 

&&**vw -rfrt>— mtizfrn-tzz 1 1- «t o»«$ 

ii-4o ifffifflwOA. 7 0B. -liH30 (A) 
(B) i:^3ft-Ct»*»!**aH&Ki|a3*> (C) I:tf 

n<i&(t« sma#5 8 6-cftt>oaeit- *^s&cq 

ita&fflwOA, 7 OB. -W*^75«ittu.-t4ft5ttgr>7 
4. 8 0. -_L&34aj LTuio 
/0 [0 0 3 5] W&<r>m ffi&7 0 A. 7 0B. 

*tlL--t4»IKt- ^Cjim^il^^lf^, |3o (B) 

t-?^wiS«i:K#?ji^i^, H3<o(C) i: 

SE7 0A, 7 0B. -t *fc«4H&R*«%, 

IttfcSE 7 4, 8 OCi •) f*f^0^rf6j(c§f5eO{^ft^ff t> 

[0 0 3 6] *Rn-*^0»*jJt**T-f4fctt«cO» 
ffiSB7 0A. 7 0B. -Sr!IoT^4ll^L4'V>Br^i4 
20 »S&^<7)^^-ro?¥tt(zJ:c.TtitIu.i-4i3(fflfr>7 0 

a, 7 ob, -»iita««i=a»i-* 0 

[0 0 3 7] C OHJfeCTOtf N i — T i ^<Oj@5f ft 
&i«<O/Hy*.f,M<O«M7 0A, 7 0B, 
-*W{-JB*-#-&ft*Oflfe(;«[SfcwJ|flia5 7 OA. 7 0 
B, -1-itlL-LTtSftOS AMIS8 6 LTi£fi| 
U *^*ttu.i-4j% ffiSi>7 0 A, 7 0B, —UJRIJftlt 

t-^tOSfllL, i7t*tlL.i-*«lft»7 0A. 7 0B, 
i>t«x(f«#SiJ«:¥lJfflL-C»aa«7 OA, 7 0B, - 

4- l x-m-W) i : a ^-f ^ c 1 * & ^ <b r- * & 0 

[0 0 3 8] &fcCO±H8B03MM*jf{±iai 

4U(i, ^-f^iffflSC 1 0BOf£?jU$<b(;|g«i- / z > 
ifffl^l 0 COttaoRi«4ft«*t4 8 a. 4 8 b. 4 8 
ci^$ilTiJl9, C^"b«0»iia*SO??fflffl> 1 0C 
<ateft«0RSR#8n*J- 12a. 12b. 12c CD»jt t fa) 
tt'*!), tIft<ORSR*cSC*t 12a, 12b, 1 2 c t 
ft ilogctt ( : it * jl co#aa % gg l -r ii l ; o i» r co |f 

[0 0 3 9] weDHjfcfUKitg&coiSffiaGl 0 A. 10 
so b, i o c, irai£<niifa[zymzitz>%<nT 
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9 

152 8, 4 4. -UftfclK ftBgftflR^ttOff^SEie^ 

(«LT, SAM7^ttt^) 90a, 90 
b. 9 0c, ■»* f ftffl?nrv^ 0 
[0040] SAM7U90a, 90b. 90c. - 

ti, CH4co (A) . (B) , (C) (;*+4p<uao« 

fflffilOA, 10B, 1 0 C, •••O**<0t!tfcOR3(M* 
tt#12a, 12 b, 12cJiri4a, 14 b. 14 
c5^48a, 48b, 4 8 c H^-^BIt^i: 
B*+4«ft«l OBSVl *>5fcSK*>R?lt:R 
mtl 4 aat/'4 8aS^"^HI±i:ffM$^/:g 
raftaBttOi«9 2 a. 9 2 b, 9 2 c, -*l-Efi£ 
ttfi^R8|UfcR*t 1 2 a, 12 b. 12c&c/l4 
a, 14 b, 14c8?48a, 4 8 b, 4 8 c SO*— 

«9 2a, 9 2b, 9 2c, "4i:S»SftT^4 0 
[0 0 4 1 ] frftJEegftt»&K«>ft9 2 a, 9 2 b, 9 

2 c, I)-*-? ton, w*rniu*$v»-c«5:{- 

Sio^ElCEf «3OH|fe0g-C(i«9 0JSJ9 

[0 0 4 2] SAM7^t90a, 90b, 90c, 
?>5£*(i, »*UR«i-*«fl»l 0B, 10C, -co 
**Otg&ORgtj*ffi# 1 4 a, 14 b, 14c8tf4 
8 a, 4 8 b, 4 8 cSOf-omffiiCfMSilltii 

oisftanoA, iob, ioc, -comt§(zm^^m. 

tti:iSllJLfcE*i9 6 4>CEt$iifflx(i!Kf*I*(: 
J: | )H5eSft*:E«a6«9 8 U J: 0 ±E*»<OEJ?f L 4 

[0 0 4 3] SAMVY-V90a, 90b, 90c, ••• 
^**ti««Sft4-v>*Ms\ S4co (A) (c^i-5o<, 
*ti£i"*i<f fflSP l 0 A, iob, ioc, -co^coft 

a^nSttSCtt 12a, 12b, 12c Rlf 14a, 1 
4 b, 14c8^4 8a, 48b, 4 8 c S^-^jia 

S*:ft*»£\ H40 (A) otfgu 0«IA*ti&i-*»* 



N, +3H, 

-<^Mi:i: 0 SMAaM7'i o 0 o« ffl S*/wV»a5» 
75^5E^aStt± i:Sr4t, ±Ei$ffi £ i 

so (B) izm+to<nmLx\<*tzmiz<r>mibJ&tiitz: 

[0 0 4 9] SMA/W -/ 1 0 0OW5EO«ftJBtt*i|[ 
*HF^CK1"U(iaft:flt|fea l 0 2 SMA/W/l 

[0 0 5 0] wO«m*fUfflLT»4 0|6JfcW(cijct4 
tl&OSfflSn l 0 A, 10B, IOC, -O^^^gjR 50 



< 6 > #^¥6 - 3 2 0 4 7 3 

*ftSB10A. IOB. I 0 C, — o^*colt&oRS[M* 
Ml2a, 12 b, 12cp f 14a, 14 b, 14 
c5c>'48a, 4 8 b. 4 8 c 5<>'-r e#O^C?|? 

[0 0 4 4 ] Ciii;Kor*te.t&»i«l OA, 10 
B. 10C-ii/:ItlttrfS^, *4v^iBf««0* 
mUBf^Sft^fTfeitio ilH^T-T^i: &SAM 

^^903, 90b, 90c. -iz&mmizm*) . 

i^tS^O^ffigt 1 0 A, 10B, 10C, 
WCt^iSifflOA, 10B, — t ifcttaHBttua 

[0 0 4 5] ^O||iS0ljT'(i, SAM7^90a, 9 
0b, 9 0 c, -OJR»*<:*t^-6«ft«i OA, 1 
0B, 10C, -O^loacftfflLti^ot*, SA 
M«2 8, 4 4 018^^ OA, 10 
B, LTv^ffirjJtoJS 1 O^JSCT<7) 

SAM7^90a, 9 0b, 9 0c, -S£/Te«t*« 
9 8Uftt>0, H5CO (A) ic^s*iri>*4p*«lftv» 

SMA/W/tv^) 10 Oi:, wOrt«UBf5gO*1* 

[0 0 4 6] smaa^-^i o oitm.&jtmtmyz.nm 

m%mt SrEttLTfc 0 , if ffl S*fci*«5*Uttl£1-4 
rt*B^*«U±E«#tR^Lr«JRi-4l»«^« 1 
0 4 rt ? @5g£;fiT^£ 0 

[0 0 4 7] CO**fflt>||*«fc&JR 1 0 4tift (Fe) 

(N 2 ) Stf** (H2 ) -C*£ 0 XffftlftiCl 0 2^ 
6^3* (Na ) TkVfcn (Ha ) ^SMA/H7'100 
t(:ffi|^^ilitit«i0 4(7)ft (Fe) tttTO 

[0 0 4 S] 

F e 
i 

-^2NH 3 +2 2Kc a 1 

WUW5eOff£R(i« £ri ? aj*& 0 :o^JH 

[0 0 5 1 ] &fcCOHJfepljT-tt, 104^6 
# (Pt) tL, iS*W«10 2^^W^n^ijTL(* 
*** (H 2 ) &Va+?m (12 ) >Lti, 
M 1 0 2 rt»<b SMA^W 7"i o 0 *^-tieoij{cf*^flt 
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(7) 



77 

[0 0 5 2] COi*^oft^SSfiUTOJ:^-e*^ 0 

P t 

1 

H, + I, -*2H I +4Kc a 1 

tf-z, @6 izfr.-ttU < , SMA'W "7* 1 0 0 *<7)?f ffi £ 

« 1 0 4 a , 10 4b, Mz.l£±m L /tft ( F e ) R If 
64 (Pt) . *ffl£U H*Lfcv>**ft|fr»a>is>2 
oO«SU*5:4«|«R^JKl 0 4 a, 104btE6L 

e) S^fif (Pt) ^^o^cgi^Di^! 
0 4 a, 10 4 bcOtf^Ciilf (Na ) SO*** (H 
2 ) ifcfi** (Ha ) StfS^* 

(12 ) OSA^fc*, S:SMA/W"/10 0t(:8ttt 

SAM9^90a, 9 0b, 9 0c, -RO«*MS« 
9 8llftt>*). 037O (A) UtP $ fix tm £ 2 fico 

10, 112 fc/J^cOSMA/W/l l o flfc 

[0 0 5 3 ] /haoSMA/W/1 1 0 ttSOSMA 
'W^l 1 2 ttt*ZUJI«:ofciMt-C*SUJ|«:o7t 

^r«oia«(zi4ST-iiH7 0 (A) U?F$tiT^&4q 

[0 0 5 4 ] SriS/hgOSMA/W 7*1 1 0 7& ? #r5£Oi$ 

^Tfi, »D*fcflJfc-*l 14i:«L+iOSMA/W 
^1 1 0^»f^Oia«(l5Jiti-4 t/hiOSMAA^ -7° 
110 (203 7 O (B) U^i-flJ<^f3cO*IfiJU^f5gC0f? 
ffitfi^o CilCJ: ^iOSMA/^v'l l 2ii/: 

[0 0 5 5] ttl^ffifc:-? 1 1 4-^coiim^e ^>(C^ 
it, *iOSMA/W^l 1 2^»f5cO«JS(ipjai-* 
ttSOSMA/q^l 1 2 (im 7 60 (C) U7frtan< 
ftlE<oXftizm7£<r>mm$:ftno icgoSMAAMfi 
1 2^i?|t^^|fii(i/MosMAA'^i i Ortnfffi 
i"4*|6li:*i-4^, i 2(2Kff® 

WiOSMA/W Vi l o J: 19 < 7ctIOSM 

A/M^l l 2^|ftt^^(i/j/(loSMA/^7-l 1 

0 «fc *) t7^#i>OT% tgOSMA/H -7' 

1 1 2o;$ffiU£ 4&v>/J,goSMA'W/l 1 0 

icosMA/^yi i 2 tni;»rtiu«iB+* 0 

[0 0 5 6] Sn^ffl M-9 I 14 ^OilH^ffjh e ft* 
SOSMA'W 7"1 1 2<7>fiS^5EOlSS«t 0 ij&T 
1-^<!:7cf2<7)SMA/W -7*1 l 2^Bf^co^rrfijuiWffl-r 
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72 



70 



20 



JO 



40 



50 



4»*»*L«r < ticOSMA/H7*l 1 2ti'J* 

iOSMA^T-l 1 O^'lit^Tjia 0/MOSM 

A/<< 7-i i o<t<htu(Bji:^rfi](z«ffli-4j:o{:i 

4o ^SMA/Wt-i l OOiftSAJ^oiaftJ: 0 
U£T1~£ <!;/h(io SMA/W 7*1 i 0 rt^^O^ffijic 
««i-*;fc£*±L&<$:*K /KgOSMA/^yi l 
0li*gOSMA^^l 1 2tUi:i7<7) (A) U 

[0057] zcnnmmx'ii, ium^n*pm-ti>z 
t ifrizfe&&*\,*mw*hmf8L*i\fzmti: am lx 
, « ft & si tei" ^ is.m&m & ^ #»^a># 

[^7C0^JSCT] CCO^JSPllfi, «4Oftlfc0(U&lt& 
S AM7-ft9 0 a, 9 0 b, 9 0 c, -RlfWiftimtiL 
9 8^^ (A) U^£ft-Ci*££ni='J*gO 

JB«C****/Wy (HT, SMA/Wrtt^) l 
2 0 M*SOSMA'<>r -7*1 2 O^if ASit— Jd*f(H* 

7'tv^) 12 2t:nib^gOSMA/^yi20a 
Ci f *iOSMA/H7 J l 2 2<OH^$ftTW>&Vvf£3£ ( - 

[0 0 5 8] 'MOSMA/W7*l 2 0 t*gcoSMA 

W£O»«Ufc*i-Ctt08O (A) U^SftTt>£*0 

[0 0 5 9] SriS/hgoSMA'W 2 0rt ? 3hgcoi$ 
9ifi*(;J:7cgOSMA'W f\ 2 2^»f^O?Sffi 
<rfifoia«J: •) tK<K5gSftrv^ 0 COHJgWd^ 
^T(2, /hiOSMA^Y 7*120 t*i^SMA/^ 
•7*1 2 2 fcO|iI«-wn^OH^L4:^1fiJi^ibia*L4: 
^«*ft»?gc J: QiUc^sn, cofi7tc(i[H8 
O (A) Cf^jiti^/MOSMA/W 7*1 2 0 0- 

$s ^ e tug a * <b a 7^ l « v * awe « t&^e ci^i^ 0 ± 

EfflTKU J: 0'MIOSMA'** 7'1 2 O^^Oif 
tf 7iSS{;pJai-4 t'KiOSMA/^ -t"! 2 Ofidf^g 
^^U^fSO«ft$r^f 7o :ncj: *}7cIoSMA^° 
< -?\ 2 2 ti^gOSMAv^T'l 2 O^ffii-^ 
»UJ: ^I^OSMA/Wt-1 2 0 fcitumu^rtiu 

[0 0 6 0] ±iea7R<7)as^^ h(z±&z-£ s ^rfio 

SMA/nM 7'1 2 2 ^Rff^(7)fiS U flJiti- 4 <h TCgO S 
MA/^ri 2 2«2Bf^O^|fiju»f«(7)««^ff 9o ^ 
SOSMA/<^l 2 2^«|ft-r4*|Sj(±/],gosMA 
^Wl 2 0^««i"4^rSjt«i 4 ^ tgOSMA 
'W 7-1 2 2(2WKf»^/J^OSMA/^7'l 2 0J: ») 
< tgOSMAA'Y7*l 2 2 4^(i/J.g 

osma/«y-/i 2 omm-tztix n ujtw, 
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13 

±fl«>SMA'*-f "7*1 2 2 0j|i(;t i >/|*g<0 S M 
A'*Y 7*1 2 0 Ug^SMAA' f 7'12 2 i [BJ C^rffi] 

[0 0 6 1 ] H^Li-i»ai*ft«r*S*tf,Oil*wtttt 
* f »JhSil, *gOSMA/<Yyi 2 2 0i£S^W5gO 
i^KJ: 0 UltTt^ttgOSMAA-i'yi 2 2 t^tS 

2 2fi/J*gtf)SMA>«>f -/l 2 O^fffii-^^JC 
J: 'M>(loSMA'<Y t*i 20>i: {,i:BC*|fiii:3|i 

J: -9 CC^c ^gOSMA^M 7*1 2 OOiS/5^ W 
te^SSJ: I) ifiT^^fiOSMA'M 7 # 1 2 

A'W 7*1 2 OlitiOSMA/W 7'1 22ttii:a 

ioo6 2] z<oummr-i>i6!&<F>m6<7>nmm<o*%& 
*m* ^M?ii/:»nffifflLti, m as * m *&+ a 

[»SO*Jiffl|] CO||*«<i»7 0|g»CT0 2*tf>S 

ma/w-/i2o, 1 2 2 <7>3z*<r>fonmm<?>mM<om 

5tl~m&M 1 2 4 *t®fc-tZ> Z £\z* 0, 2iOSMA 
2 0, 1 2 2O*^^^C0^<0SJS-e«ffl 

[0 0 6 3] ^SMA^O'l 2 2 <~io^T[*Jl]® 

[0 0 6 4] ^gOSMAA^fl 2 OonaffiOWfJR 
#12 4 (i\ ^gcOSMA/^ 7° 1 2 2rt f jJSffi-t*flaj£ 
Ctt'tiOSMA/^ 7°1 2 2 ^/KtiOSMA/^ 7' 

i 2 o t^m^i«m«ri»n^ie#oa*7i«±#sn^» 

Kv4lOSMA/^yi 2 0ri^ftWJtEfi*UJ: f? 
[0 0 6 5] 

[Hi] (A) (ico^Wo^i oHJtWuKofc^H 

(B) (i (A) OB-B»U?&ofcBfflSEL (C) (i 

(A) oc-C«U?6ofcBfHia, fit (D) <i 50 



#S¥6- 3 2 0 4 7 3 

(A) OD-Dauf&ofcWfHH-C**o 
[02] (A) (idico (A) <r>nfem 

i-^-t-RB&ig-c* 0 % fit (B) (iSlco (A) (Ijp 

[C33] (A) ac^o»2^iSMCf*o/ > :^ 

(B) (i (A) oW2co^i4CFijco±^^<7)^g[Oi : %fflS 

LT (C) ii (A) O»2^S8ttCTO±5»<0*ao« 

ffl mmtfc-t h mmmi?£fc<r) r^^^^-^cj:*) 

[034] (A) (ico«W<75»30HJ6«uaeofc^|M 

(B) <i (A) OB-BjfcUf&ofcBfWBL fit 

(C) (i (A) OC-CtCi&o/jilEI^^o 

[us] (a) &z<nQw<nmA<r>nmmkzfe^tz§,fo 
i mat* h mmmmmi § mmm&&' u-?*t mm% 
tzvtmr-mirfoB&m. fit (B) nvtittmmfrhn 

[117] (A) (i:o»i60$tt]i:(|o/:^ 
ffit^-TttlBHBSL (B) a/J^off^fetS^^/^Y 7° 

* c *n«fcffl t - 5- 3 ^ )v<r>mmz x \i mj£<7>m& in o tit 

[138] (A) (iCO%^o»7<7)*ift0g(;iae o fc^H 
fc t tCfftti 21:03F5ttE«*&/W 
T (B) ttw<0%Wo*80*|tMjilSofc^n»VJi 
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1 0 A , 1 0 B . 



/5 



1 OC-ilW, 12a, 12 b. 1 



2c. 14a. 14b, 14 c -PHHKaiW, 1 6-* 
ISM". 18-fcf>. 2 2-f>. 24- 

2 6-*. 2 8-"I?tteitft-&RO«jtvt4g 
( S AMfi) . 3 3 2-1, 3 4 -1 

C. 3 3 8-E«l. 4 0-B*£ffi, 

4 2 -it. 4 4-»«Et§E^»oai«v>« (SAM 
15) . 4 4 8 a. 48b, 4 8 c — RSR 

5 0 5 2-BE**1K, 5 4-1 C, 5 6 
— t-7')K 7 OA, 7 OB— iSffigp. 7 2— 



(9) #B¥6 - 3 2 0 4 7 3 

76 

7 4-tg^ST>. 7 7 8a. 78 

b. 7 8 c. 7 8 d-t&Rmmmfr, 8 0-1ftRff. 

8 2— HtWfeJO^d, S4a. 8 4 b. 8 4 c — B&Rffi 

8 6— JB«&^f!<o«Jft«..>^ (SMAtS) . 

9 0 a, 9 0 b. 9 0 c-JBttetgft-&'7<f -V (SAM 

92a. 92b. 9 2 c -it. 9 4-ffSx 
«. 9 6 -Ea», 9 8-Eait. 10 0-jgftEi 
°^'^ 7 ' (SMA/^y) . 1 0 2-;fcf*fc*fi-;IS. 
1 0 4. 1 0 4 a. 1 0 4 b-*4*ffc*. 110. 11 
/O 2-fM*E1t**«'W f (SMA/W7*) . 114- 
ttl&ffl t - ? . 1 2 0, 1 2 2 - J&KE1gg-&ll/< -f V 
(SMA'Wy) , 12 4 — Wfft*t 0 



(il) 





[035] 




t 0 a o. 



[0 6] 



foe 



1 

/cap 
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(10) 



#GS¥6 - 3 2 0 4 7 3 




